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(54) Electronic component mounting apparatus 

(57) An electronic component mounting apparatus 
enables a reliable decision of abnormal suction of a 
component (5) even when the difference between the 
width and the height of the component (5) is small. When 
the difference between the thickness of the electronic 
component (5) detected by a sensor (27) and the data 
on the thickness stored in the RAM (32) is within the 
tolerance, a GPU (31 ) judges that the component is held 
by a suction nozzle (14) in a normal posture and exe- 
cutes a nomial processing control. Then an image of the 
electronic component (5) is captured by a recognition 



camera (16), and a recognition processing is made by 
an image processing unit (1 8) to measure the geometry 
of the component (5). The CPU (31), then, judges 
whetherthe size of the component (5) is within tolerance 
or not. When both X-dimenslon and Y-dlmension of the 
component (5) measured by the image processing unit 
(1 8) are within the tolerance, the Y-dimension measured 
by the image processing unit (18) and the thickness de- 
tected by the sensor (27) are compared and the com- 
ponent (5) is judged normal when the Y-dimension is 
larger. 
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Description 

Background of the Invention 

Field of the Invention 

[0001] This invention relates to an electronic compo- 
nent mounting apparatus, specifically to an automatic 
electronic component mounting apparatus which takes 
out an electronic component from a component supply 
with a suction nozzle attached to a carrier head, recog- 
nizes the component to adjust the position of the com- 
ponent based on an image captured by a component 
recognition camera, and mounts the component on a 
printed circuit board. 

Description of the Related Art 

[0002] An electronic component mounting apparatus 
of prior art measures a level of a bottom surface of an 
electronic component picked up with a suction nozzle 
using a line sensor in order to detect an posture of the 
component held by the nozzle, compares the result with 
dimensional data of the component, and makes a deci- 
sion of abnomrial suction, in which the component is 
sucked in a wrong posture, when the result exceeds a 
certain level. 

[0003] However, the decision of the abnormal suction 
is difficult for a minute component, especially when dif- 
ference between the width and height of the component 
is small. 

[0004] When the line sensor cannot make the deci- 
sion, component recognition by capturing an image of 
the component with a component recognition camera is 
needed. Although the component recognition camera is 
higher in resolution and accuracy than the line sensor, 
and the decision by component recognition is reliable 
because the decision is made based on two dimensional 
infonnation, there still is a possibility of the similar prob- 
lem as described above. 

[0005] It is an object of this invention to provide a 
mounting apparatus which enables a decision of abnor- 
mal suction of the component even when the difference 
between the width and height of the component is small. 

Summary of the Invention 

[0006] The solution according to the invention lies in 
the features of the independent claims and preferably 
in those of the dependent claim. 
[0007] A first aspect of this invention is providing an 
electronic component mounting apparatus which takes 
out an electronic component from a component supply 
with a suction nozzle attached to a mounting head, cap- 
tures an image of the component held by the suction 
nozzle with a component recognition camera to recog- 
nize the component for recognition processing by a po- 
sition recognition sensor, adjusts the position of the 



component based on the recognition processing, and 
mounts the component on a printed circuit board. The 
apparatus has a CPU to detect thickness of the elec- 
tronic component at the nozzle based on the output from 

5 a sensor set on the path of the mounting head, an image 
processing unit to measure the dimensions of the elec- 
tronic component based on the image captured by the 
component recognition camera, and a CPU to make a 
decision whether the posture of the component at the 

10 nozzle is nomrial or abnormal based on the dimensions 
of the component measured by the image processing 
unit and thickness detected by the CPU to detect thick- 
ness. 

[0008] A second aspect of this invention is providing 

15 an electronic component mounting apparatus which 
takes out an electronic component from a component 
supply with a suction nozzle attached to a mounting 
head, captures an image of the component held by the 
suction nozzle with a component recognition camera to 

20 recognize the component for recognition processing by 
a position recognition sensor, adjusts the position of the 
component based on the recognition processing, and 
mounts the component on a printed circuit board. The 
apparatus has a memory to memorize infonnation on 

25 dimensions of each type of the electronic components, 
a CPU to detect a bottom edge position of the electronic 
component at the nozzle based on the output from a 
sensor set on the path of the mounting head, a CPU to 
judge whether an posture of the electronic component 

30 held by the suction nozzle is normal or abnonnal based 
on the bottom edge position detected by the CPU to de- 
tect the bottom edge position and the information on the 
dimensions of the component memorized in the memo- 
ry, an image processing unit to measure the dimensions 

35 of the electronic component based on the image cap- 
tured by the component recognition camera when the 
CPU judges the posture of the electronic component 
normal, and a CPU to judge whether the posture of the 
electronic component held by the suction nozzle is nor- 

40 mal or abnonnal based on the dimensions of the com- 
ponent and the bottom edge position detected by the 
CPU to detect the bottom edge position when the di- 
mensions of the electronic component measured by the 
image processing unit is within the tolerance. 

45 [0009] By providing two i ndependent sensors that de- 
liver data about the thickness and the dimensions of the 
electronic component to be mounted and by combining 
this data, a more reliable decision in terms of an abnor- 
mal suction posture of the electronic component can be 

50 made by the judging device even under adverse circum- 
stances, when the difference between the the width and 
height of the electronic component is small. By virtue of 
this the occurrence rate of substrate failures due to mis- 
mounted electronic components can be reduced. 

55 [0010] Thus the invention provides an electronic 
mounting apparatus that is unable for a more reliable 
decision of abnonnal suction of component even when 
the different between the width and height of the com- 
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ponent is small. When the difference between the thick- 
ness of the electronic component detected by a sensor 
and the data on the thickness stored in the RAM is within 
its tolerances, judging means, preferably a CPU, judges 
that the component held by the suction nozzle Is In a s 
normal posture and executes a normal processing con- 
trol. Then an image of the electronic component is cap- 
tured by a recognition camera, and a recognition 
processing Is made by an Image processing unit to 
measure the geometry of the component. The judging io 
means, the CPU, then judges whether the size of the 
component is within tolerance or not. When both X-di- 
mension and Y-dimension of the component measured 
by the image processing unit are within their tolerances, 
the Y-dimension measured by the Image processing unit is 
and the thickness detected by the sensor are compared 
and the component Is judged normal when the Y-dimen- 
sion is larger. 

Brief Description of the Drawings 20 

[001 1 ] Fig. 1 is a block diagram showing control of an 
electronic component mounting apparatus of an embod- 
iment of this invention. 

[0012] Fig. 2 is a top view of an automatic electronic 25 
component mounting apparatus. 
[0013] Fig. 3 Is a side view with a partial cross-sec- 
tional view of the electronic component mounting appa- 
ratus of Fig. 2. 

[0014] Fig. 4 is a table showing data of a component 30 
used in the embodiment. 

[0015] Fig. 5 is a table showing data of another com- 
ponent used In the embodiment. 
[001 6] Fig. 6 is a table showing data of another com- 
ponent used in the embodiment. 35 
[0017] Fig. 7 is a flow chart of posture judgement 
based on the bottom edge detection. 
[001 8] Fig. 8 Is a side view showing a chip component 
held by a suction nozzle. 

[0019] Fig. 9 is a flow chart of posture judgement 40 
based on the bottom edge detection and the dimension- 
al measurement of a captured component image. 
[0020] Fig. 10 is a side view of an integrated circuit 
used in the embodiment. 

[0021 ] Fig. 11 is a side view of an electrolytk; capacitor 45 
used in the embodiment. 

Detailed Description of the Invention 

[0022] An embodiment of this Invention will be de- so 

scribed hereinafter. 

[0023] Fig. 2 and Fig. 3 show a Y-table 1 which moves 
in Y-direction driven by a Y-axis motor 2, an XY-table 3 
which moves in X-direction driven by an X-axis motor 4 
on the Y-table, therefore moves both In X and Y-direc- 55 
tlons, and a printed circuit board 6. to which a chip elec- 
tronic component 5 (hereafter referred to as a chip com- 
ponent or a component) is to be attached, mounted on 
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the XY-table with a fixing means which is not shown In 

the figure. 

[0024] A multitude of component supply apparatuses 
8 to supply the chip component 5 are disposed on a sup- 
ply stage 7. A supply stage drive motor 9 turns a ball 
screw 1 0 which fits Into a nut 1 1 fixed to the supply stage 
7 and makes the supply stage 7 move in X-direction 
guided by a linear guide 1 2. Mounting heads 1 5 as car- 
rier heads with six suction nozzles 1 4 for taking out noz- 
zles are disposed on an outer edge of a rotary table 13, 
which rotates Intemilttently, at regular Intervals aligned 
with a pitch of the intermittence. 
[0025] The mounting head 15 stops at a suction sta- 
tion, where the suction nozzle 14 sucks up the compo- 
nent 5 from the component supply apparatus 8. A rec- 
ognition camera 16 Is disposed at a recognition station 
and captures an image of the electronic component 5 at 
the suction nozzle 1 4. The image captured by the rec- 
ognition camera 16 is processed by an image process- 
ing unit 1 8 to recognize a displacement of the electronic 
component 5. 

[0026] After the recognition station, the mounting 
head stops at an angle adjustment station, where the 
mounting head 1 5 is turned by a head rotation apparatus 
1 7 in e direction by an amount of angle that is an amount 
of angle to correct an angular displacement of the chip 
component 5 by a recognition result of the image 
processing unit 1 8 added to an amount of angle shown 
in a mounting data, which is not shown in the figure. A 
second stop position after the angle adjustment station 
is a mounting station where the electronic component 5 
at the suction nozzle 14 is mounted on the substrate 6. 
[0027] The mounting head 1 5 Is attached to a bottom 
of a head up-and-down shaft 40 whteh penetrate the ro- 
tary table 13 at both inside and outside and movable 
upward and downward, and a top of the shaft 40 is fixed 
to an L-shaped roller mount 41 . An upper cam follower 
42 and a lower cam follower 43 are held pivotabte on 
and inward the mount 41 . 

[0028] A holding stage 44 is under the rotary table 13 
and holds it pivotable horizontally. A cylindrical cam 45 
is fomried around the holding stage 44. The mounting 
head 1 5 moves as the rotary table 1 3 rotates, while be- 
ing held by the cylindrical cam 45 which is sandwiched 
between the upper cam follower 42 and the lower cam 
follower 43 through a spring (not shown in the figure). 
[0029] The cylindrical cam 45 is notched at the suction 
station and the mounting station. The mounting head 1 5 
moves up and down in order to suck or mount the com- 
ponent, as up-and-down moving bodies 46 and 47 move 
upward and downward driven by a cam, which Is not 
shown, while being sandwiched between the upper cam 
follower 42 and the lower cam follower 43. 
[0030] An up-and-down rod 20 rocks a rocking lever 
21 of the component supply apparatus 8 to send the chip 
component 5 to a component suction position of the suc- 
tion nozzle 1 4, by advancing a component storage tape, 
which is not shown, storing the chip components 5 at 
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predetermined intervals intermittently aligning with the 
intervals. A tape reel 22 reels the component storage 
tape which is not shown. At a second station from the 
suction station, a line sensor 27 is disposed to detect an 
posture of the chip component 5 held at the suction noz> 
zle 14, as shown in Fig. 1. The line sensor 27 Is com- 
posed of a transmitter 28 projecting a light beam hori- 
zontally and a receiver 29 consisting of a multitude of 
CCD elements aligned on a vertical line so that the light 
beam can be received. The transmitter 28 can use light 
from an LED and collect it with a condenser lens to trans- 
mit a collimated parallel beam, or use light from a laser 
in the same way. 1 000 elements of CCDs aligned within 
a height of 1 0 mm is realized. Each of the CCD elements 
can detect amount of light received, and can be used as 
an ON/OFF sensor by setting a threshold for the amount 
of light received. A portion shielded by the component 
5 or the suction nozzle 14 can be detected as vertical 
position data by the ON/OFF outputs. 
[0031] The line sensor 27 is fixed so that the light 
beam from the transmitter 28 hits approximately the 
center of the suction nozzles 1 4 when the suction nozzle 
stops as the rotary table 13 stops the rotation. 
[0032] Next, a control block of the automatic electron- 
ic component mounting apparatus of the embodiment 
will be described referring to Fig. 1. 
[0033] A CPU 31 works as a central controller and 
controls various operations related to mounting the chip 
components 5 based on various data stored in RAM 32 
and information from the line sensor 27 and so on, ac- 
cording to a program stored in ROM 33. The line sensor 
27 is connected to the CPU 31 through an interface 34. 
An index motor 35 of the rotary table 1 3, one of objects 
controlled by the CPU 31 , is connected to the CPU 31 
through the interface 34 and a drive circuit 36. 
[0034] The output of the line sensor 27 is given from 
each of the CCD elements. CPU 31 calculates a bottom 
edge position as a lowest edge peak value, that is a ver- 
tical position of a boundary between a lowest shielded 
portion and unshielded portion. The RAM 32 has a read- 
in memory 38 as a memory means for the bottom edge 
position on the move and a hold memory 39 as a mem- 
ory means for the lowest bottom edge position. The 
read-In memory 38 reads the vertical position of the bot- 
tom edge of the component 5 calculated from the output 
of the line sensor 27 at a regular intervals, i.e., at every 
move of a certain distance the suction nozzle 1 4 makes. 
The hold memory 39 stores the larger value or lower 
position by comparing the data with the value in the 
read-in memory 38. 

[0035] The RAM 32 also stores data regarding dimen- 
sions of each of the components as shown In Fig. 4 
through Fig. 6, for example, such as thickness of a com- 
ponent and its tolerance to be referred In comparison 
with the lowest edge position stored in the hold memory 
39. 

[0036] Operations with the structure described above 
will be explained hereinafter. 
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[0037] When the automatic operation of the automatic 
electronic component mounting apparatus is initiated by 
an operation on a operation unit which is not shown, the 
supply stage 7 moves and the component supply appa- 

5 ratus 8 stops at a suction position of the suction nozzle 
14 at the suction station and the chip component 5 is 
taken out by a descend of the nozzle 14, according to 
mounting data on the component 5 stored in the RAM 
32 in the order to be mounted, which is not shown. 

10 [0038] Next, the rotary table 13 rotates intermittently 
driven by an index motor 35 through an index mecha- 
nism, which is not shown, the head 15 moves to and 
stops at the next station and with the next rotation further 
moves to a station where the line sensor 27 is disposed. 

'5 The CPU 31 detects timing to commence the detection 
just before the rotary table 1 3 stops moving, and makes 
operations shown in a flow chart of Fig. 7. The timing is 
when the CPU detects that a sensor, which is not shown, 
Is turned ON by detecting a predetermined amount of 

20 rotation of a camshaft that goes into a 360-degree roll 
while the rotary table 1 3 makes one intennittent rotation. 
A position of the head 15 at the timing is set to a fixed 
position so that the detection commences before a front 
edge of the chip component 5 at the suction nozzle 14 

25 reaches a detection point, i.e., the light beam position 
taking a displacement in a direction of movement of the 
largest type of the chip component 5 into consideration. 
The transmitter 28 of the line sensor 27 always emits 
the light beam and the receiver 29 is always ready to 

30 receive the light beam and provide output. Instead, the 
transmitter can begin emitting the light beam and the 
line sensor 27 can begin outputting at the timing to com- 
mence the detection. Or the timing to commence the de- 
tection and the timing to temninate the detection can be 

35 set in a range that allows the detection of up to certain 
size of the component 5. 

[0039] At the timing to commence detection , firstly the 
read-In memory 38 and the hold memory 39 are cleared 
and the CPU 31 calculates the lowest position of tran- 

40 sition from shielded to unshielded from the output of the 
line sensor 27 as a lowest edge peak value, and stores 
it in the read-in memory 38. The origin for the value is 
set above the height of the bottom edge of the suction 
nozzle 14 and the value is set to increase downward. 

45 [0040] The CPU compares the value with a value 
stored in the hold memory 38 and stores larger value in 
the hold memory 39. It is zero at the beginning since 
there is no component. The nozzle 14 is moving during 
the operation, and the CPU repeats the operation be- 

50 cause the timing is not a timing to tennlnate the detec- 
tion. The CPU 31 reads the output of the line sensor 27 
when a portion of the component 5, for example, a por- 
tion indicated with the second dashed line from the left 
In Fig. 8 comes to a position of the light beam from the 

55 transmitter 28 of the line sensor 27. A bottom edge po- 
sition indicated with a black round dot in Fig. 8 is calcu- 
lated. A value for the position is stored in the read-in 
memory 38, compared with the value in the hold mem- 



EP1 298 978 A2 



4 



7 

ory 39, and stored into the hold memory since the value 
in the read-in memory 3B is larger than the value in the 
hold memory 39. 

[0041] Meantime the suction nozzle 1 4 moves on, and 
the output of the line sensor 27 for the third dashed line 
from left in Fig. 8 is read in at next reading time of the 
CPU 31 . This value is larger than the value in the hold 
memory 39, thus the value in the hold memory 39 is su- 
perseded. 

[0042] The bottom edge position is higher and the val- 
ue gets smaller for the next read-In position. Therefore 
the value in the hold memory 39 remains intact. The out- 
put of the line sensor 27 is read at each position indicat- 
ed with each of the dashed lines in Fig. 8. The CPU 31 
tenninates the read-in when the timing to tennlnate the 
detection Is detected by a sensor, which is not shown, 
attached to the camshaft and similar to one described 
before. When the component is a component described 
in Fig. 4, the value stored in the hold memory 39, that is 
for example 5.8 mm, is compared with a sum 5.6 mm of 
thickness 0.6 mm and a nozzle level 5.0 mm, that is the 
bottom edge position of the suction nozzle 14, stored in 
the RAM 32. Since the difference 0.2 mm exceeds the 
tolerance (±0.1 mm) of the thickness, it is judged abnor- 
mal suction (abnomnat posture) and followed by an ab- 
normal processing control. 

[0043] As the abnormal processing, no operation re- 
lated to component mounting is done when the suction 

nozzle stops at subsequent station, the chip component 
is not mounted at a mounting station and is ejected at 
an assigned ejection station. 

[0044] Next, when the chip component is sucked In 
nomial posture and carried to the station where the line 
sensor 27 is disposed, a vertical level of the bottom edge 
of the component 5 is calculated, read into the read-in 
memory 38 every time the CPU reads the output of the 
line sensor 27, and the lowest edge position Is stored in 
the hold memory 39, in the same way as described be- 
fore. The value stored in the hold memory 39, that Is for 
example 5.55 mm, is compared with the sum 5.6 mm of 
the thickness 0.6 mm and the nozzle level 5.0 mm that 
is a bottom edge position of the suction nozzle 1 4 stored 
in the RAM 32. Since the difference 0.05 mm is within 
the tolerance (±0,1 mm) of the thickness, it is judged 
normal suction (normal posture) and followed by a nor- 
mal processing control. 

[0045] After that, an image of the electronic compo- 
nent 5 at the suction nozzle 14 is captured by the rec- 
ognition camera 1 6 at the recognition station and rec- 
ognition processing Is perfonmed by the image process- 
ing unit 18. That is, the image is captured (image cap- 
turing) by the image processing unit 1 8, geometry of the 
component is measured, and the measured size of the 
component (in horizontal direction) is judged whether it 
is within the tolerance or not. 
[0046] When the size of the component measured by 
the image processing unit 1 8 is 1 .7 mm for X-dlmenslon 
and 0.65 mm for Y-dimenslon, both are judged within 
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the tolerance as shown in Fig. 4, that Is, the X-dimenslon 
is within 1 .6 mm ± 0. 1 mm and the Y-dimension is within 
0.75 ± 0.1 mm. Then the Y-dimension 0.65 mm meas- 
ured by the image processing unit 1 8 and the thickness 

5 0.55 mm by the result of the measurement based on the 
line sensor 27 are compared and the component Is 
judged normal and undergoes normal processing, since 
the Y-dimension is larger than the thickness. Thus, the 
mounting head 1 5 is turned by a head rotation apparatus 

10 17 to adjust the angle of the chip component 5 based 
on a recognition result of the image processing unit 18 
and the chip component 5 is mounted on the printed cir- 
cuit board 6 placed by the movement of the XY-table 3 
at the mounting station. At that time, because the bottom 

15 edge position, I.e., the vertical position of the bottom 
edge of the component 5 Is known, a downward stroke 
of the suction nozzle is adjusted accordingly to the bot- 
tom edge position to mount the component 5 on the 
printed circuit board 6 with an appropriate pressure. 

20 [0047] But if the thickness by the result of the meas- 
urement based on the line sensor 27 is 0.7 mm and the 
Y-dimension is 0.65 mm, the component is judged ab- 
normal and undergoes abnormal processing, since the 
Y-dimension is smallerthan the thickness. Therefore the 

25 chip component 5 is not mounted on the printed circuit 
board and ejected at the assigned ejection station. This 
case is a so-called standing posture sucking and corre- 
sponds to a case the chip component 5 is sucked on a 
side surface rather than on its top surface. 

30 [0048] Next case is for an integrated circuit compo- 
nent (refer to Fig. 10) having component data shown in 
Fig. 5. The lowest edge position, for example 7.2 mm, 
stored in the hold memory 39 based on the output of the 
line sensor is compared with the sum 7.0 mm of the 

35 thickness 2.0 mm and the nozzle level 5.0 mm, that is 
a bottom edge position of the suction nozzle 14, stored 
in the RAM 32. Since the difference 0.2 mm Is within the 
tolerance of the thickness (±0.2 mm), it is judged normal 
suction (nonnal posture) and the CPU 31 makes a nor- 

40 mal processing control shown In Fig. 9. 

[0049] Thus an image of the electronic component 5 
is captured with the recognition camera 16, the recog- 
nition processing is done by the image processing unit 
1 8 to measure geometry of the component and meas- 

45 ured size of the component is judged whether it is within 
the tolerance or not. In Fig. 10, dashed lines represent 
geometry of leads confonuing the specification, while 
solid lines show geometry of leads to be explained here. 
When X-dlmension of the component size measured by 

50 the Image processing unit 1 8 is 12.5 mm and Y-dimen- 
sion is 5.6 mm with downward bent, Y-dimension is out 
of tolerance, i.e.. the Y-dimension is out of 6.0 mm ±0.3 
mm as shown in Fig. 5. If the thickness by the result of 
the measurement based on the line sensor 27 is 2.2 mm, 

55 although It is within the tolerance (± 0.2 mm) of the thick- 
ness of the component and judged normal, the compo- 
nent is judged abnormal due to lead shape failure, and 
gets abnomial processing. 
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[0050] And when the Y-dinfiension of the Integrated 
circuit component measured by the recognition 
processing by the image processing unit 18 on the im- 
age of the electronic component 5 captured by the rec- 
ognition camera 16 is 5.6 mm, if the thicl<ness by the 
result of the measurement based on the line sensor 27 
is 2.0 mm (no error), although the Y-dimension Is out of 
the tolerance, the component Is judged nomial as it is 
within measurement tolerance of the lead edge, and 
gets normal processing. 

[0051] That is, for a component which shows large 

variation in the result of measurement of Y-dimension 
due to the recognition of geometry of lead, such as an 
integrated circuit component having a thin lead edge, 
the CPU 31 judges it normal (because the lead edge is 
thin), when the measurement result of the thickness of 
the component is exactly equal to the component data, 
even when the difference in the Y-dimension is large and 
there is a measurement error of the lead edge. On the 
contrary, the CPU 31 judges it abnomial due to the lead 
geometry failure (downward bent, etc.), when the differ- 
ence in the measurement result of both the thickness of 
the component and the Y-dimension Is large. 
[0052] Next case is for an electrolytic capacitor (refer 
to Fig. 11) having component data shown in Fig. 6. The 
lowest edge position, for example 9.9 mm, stored in the 
hold memory 39 based on the output of the line sensor 
is compared with the sum 9.5 mm of the thickness 4.5 
mm and the nozzle level 5.0 mm, that is a bottom edge 
position of the suction nozzle 14, stored in the RAM 32. 
Since the difference 0.4 mm is within the tolerance (±0,4 
mm) of the thickness, it is judged nomnal suction (normal 
posture) in a routine shown in Fig. 7, and the CPU 31 
makes a normal processing control shown in Fig. 9. 
[0053] Thus an image of the electronic component 5 
is captured by with the recognition camera 16, the rec- 
ognition processing is done by the image processing 
unit 18 to measure geometry of the component and 
measured size of the component is judged whether it is 
within the tolerance or not. When X-dimension and Y- 
dimension of the component size measured by the im- 
age processing unit 18 are within the tolerance but a 
lead length measured by the image processing unit is 
out of the tolerance, that is, if the lead length measures 
1 .7 mm with a downward bent of one of a pair of the 
leads as shown in Fig. 1 1 , the component is judged ab- 
normal component size because measured lead length 
is out of a range of 2.0 mm ± 0.2 mm. Therefore, al- 
though the thickness 4.9 mm by the result of the meas- 
urement based on the line sensor 27 is within the toler- 
ance of the thickness, if a parallelism of a pair of the 
leads is +9 degree, the component is judged abnormal 
due to a twisted lead failure since the parallelism ex- 
ceeds ±8 degree, although there is no parallelism as 
component data, according to the program stored in the 
ROM 33, and undergoes abnormal processing. 
[0054] And when the X-dimension and the Y-dimen- 
sion of the electrolytk; capacitor measured by the rec- 



ognition processing by the image processing unit 1 8 on 
the Image of the electronic component 5 captured by the 
recognition camera 16 are within the tolerance, if the 
length of the lead is out of tolerance, the component is 

s judged abnormal component size, if the thickness by the 
result of the measurement based on the line sensor 27 
is 4.5 mm (no error), even if the parallelism of a pair of 
the leads is +9 degree (over±8 degree), the component 
is judged normal as the thickness of the component is 

10 just as the specification and the parallelism is within 
processing tolerance of the lead, and undergoes normal 
processing. 

[0055] As described above, the posture of the com- 
ponent 5 is judged each time the component 5 moves 

15 to a stop station, and when necessary, not only position 
recognition but also posture judgement is perfomned 
and an appropriate procedure is taken. The CPU 31 
reads-in the output of the line sensor 27 just after the 
processing such as calculating the bottom edge and 

20 comparing the read-in memory 38 and this hold memory 
39 in the embodiment. However it is possible prolonging 
the read-in intervals to execute other processing during 
free time. It is also possible disposing another process- 
ing unit consisting of the read-in memory and the hold 

25 memory connected with the CPU of the automatic elec- 
tronic component mounting apparatus through the inter- 
face and connected with the line sensor on the other 
hand, so that the CPU of the mounting apparatus gives 
the signals to commence and tenninate the detection, 

30 and judges whether the component is normal or abnor- 
mal as described before, after the CPU of the mounting 
apparatus reads-in the content of the hold memory after 
completion of the detection. 

[0056] The line sensor 27 is disposed at the station 

35 where the rotary table 1 3 stops and detects the bottom 
edge of the component 5 before and after the stopping 
in the embodiment. The line sensor 27 can be disposed 
between the stations and the detection can be done 
while the component 5 is moving. Or the line sensor can 

40 move horizontally while the component 5 Is stopping at 
a station. Instead of the rotary table, the mounting head 
can be disposed on the XY-table which moves to and 
gets the component from the supply stage and mounts 
the component on the predetermined position on the 

45 printed circuit board, and the line sensor can be dis- 
posed on the path of the mounting head. 
[0057] The bottom edge position is calculated by sum- 
ming up the data for the thickness of the component and 
the noise level stored in the RAM 32 in the embodiment. 

50 Instead, the data for the bottom edge position can be 
stored in the RAM 32. 

[0058] As described above, this invention enables the 
decision of abnormal suction of a component even when 
the difference between the width and the height of the 
55 component is small. 

[0059] As described above, this invention enables a 
reliable decision of abnonnal suction posture of an elec- 
tronic component even when the difference between the 
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width and the height of the component is small, and can 
reduce the occurrence of substrate failures. 
[0060] The above is a detailed description of a partic- 
ular embodiment of the invention which Is not intended 
to limit the Invention to the embodiment described. It is 
recognized that modifications within the scope of the in- 
vention will occur to a person skilled in the art. Such 
modifications and equivalents of the Invention are in- 
tended for inclusion within the scope of this invention. 



Claims 

1 . An electronic component mounting apparatus pick- 
ing up an electronic component (5) with a suction 
nozzle (14), capturing an image of the electronic 

component (5) held by the suction nozzle (14) with 
a component recognition camera (1 6) for a position 
recognition, adjusting a position of the electronic 
component (5) held by the suction nozzle (14) 
based on a result of the position recognition, and 
mounting the component (5) on a printed circuit 
board (6), the apparatus comprising: 

a detecting device (31, 39) detecting a thick- 
ness of the electronic component held by the 
suction nozzle (14) based on an output from a 
sensor (27) disposed along a path of the suc- 
tion nozzle (14); 

an image processing unit (18) measuring at 
least a dimension of the electronic component 
(5) based on the image captured by the com- 
ponent recognition camera (1 6); and 

a judging device (31, 18) judging whether a 
posture of the component (5) held by the suc- 
tion nozzle (14) is normal or abnormal based 
on the dimension of the electronic component 
(5) measured by the image processing unit ( 1 8) 
and the thickness of the electronic component 
(5) detected by the detecting device (31, 39). 



edge position of the electronic component (5) 
held by the suction nozzle (1 4) based on an out- 
put from a sensor (27) disposed along a path 
of the suction nozzle (14); 

5 

■ a first judging device (31 , 32) preliminarily judg- 
ing whether a posture of the electronic compo- 
nent (5) held by the suction nozzle (14) is nor- 
mal or abnonnal based on the bottom edge po- 
10 sition detected by the detecting device (31 , 39) 

and data of the dimensional infomnation of the 
electronic component (5) stored in the memory 
(32); 

15 - an image processing unit (18) measuring at 
least a dimension of the electronic component 

(5) based on the image captured by the com- 
ponent recognition camera (16) when the first 
judging device Judges that the posture of the 
20 electronic component is normal; and 

- a second judging device (31) judging whether 
the posture of the electronic component (5) 
held by the suction nozzle (1 4) is normal or ab- 
25 nomial based on the dimension of the compo- 

nent measured by the image processing unit 
(18) and the bottom edge position of the elec- 
tronic component (5) detected by the detecting 
device (31, 39). 

30 

3. The electronic component mounting apparatus of 
claim 2, wherein the data of the dimensional infor- 
mation used by the first judging device (31 , 32) com- 
prises thickness data of the electronic component 
35 (5), and the dimension of the electronic component 
(5) measured by the image processing unit (18) 
comprises a length of the electronic component (5) 
measured along a plane of the electronic compo- 
nent(5). 

40 



2. An electronic component mounting apparatus pick- 
ing up an electronic component (5) with a suction ^5 
nozzle (14), capturing an image of the electronic 
component (5) held by the suction nozzle (14) with 
a component recognition camera (1 6) for a position 
recognition, adjusting a position of the electronic 
component (5) held by the suction nozzle (14) so 
based on a result of the position recognition, and 
mounting the component (5) on a printed circuit 
board (6), the apparatus comprising: 



a memory (32) storing dimensional information 55 
of the electronk: component; 



a detecting device (31 , 39) detecting a bottom 
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F/G.4 



i 

Component Type : AAAAA 




Thickness • 


0.6 mm 


X-Size 


1.6 mm 


Y-Size 


0.75mm 


Tolenance. of Thickness 


0.1 mm 


r 

Tolerance of X-Size 


. 0.1 mm 


Tolerance of Y-Size 


. 0.1 mm 


Nozzle Level 


: 5.0 mm 



F/G.5 



Component Type : BBBBB 






Thickness 


: 2.0 


mm 


X-Size 


: 12.0 


mm 


Y-Size 


: 6.0 


nvn 


Tolerance of Thickness 


0.2 


mm 


Tolerance of X-Size 


0.1 


mm 


Tolerance of Y-Size 


0.3 


mm 


Nozzle Level 


5.0 


mm 
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FIG.6 



Component Type : CCCCC 



Thickness 


4.5 


mm 


X-Size : 


6.0 


mm 


Y-Size : 


6.0 


mm 


Lead Length 


2.0 


mm 


Tolerance of Thickness 


0.4 


mm 


Tolerance of X-Size 


:0.1 


mm 


Tolerance of Y-Size 


:0.3 


mm 


Tolerance of Lead Length 


:0.2 


mm 


Nozzle Level 


:5.0 


mm 
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Abnormal processing 



Normal processing 
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nG.9 

( start) 



1 


r 


Pick up image of component and measure geometry 








Compare with value 
measured by sensor 









Compare with value 
measured by sensor 



Posture of component 
normal? 

[yes 



NO 



Normal processing 



Abnomial processing 



Posture of compQnent^'*""^-JiO 
v^in tolerance? 



YES 



Nomial processing 



Abnormal processing 
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